Proteasome components with reciprocal expression to that of the MHC-encoded LMP proteins.
Intracellular proteins are processed into small peptides that bind HLA class I molecules of the major histocompatibility complex (MHC) in order to be presented to T lymphocytes. The proteasome, a multi-subunit protease, has recently been implicated in the generation of these peptides. Two genes encoding proteasome subunits, LMP2 and LMP7, are tightly linked to the TAP peptide transport loci in the class II region of the human MHC. Inclusion of the LMP subunits may alter proteasome activity, biasing it towards the production of peptides with carboxyl termini appropriate for binding HLA class I molecules. Nevertheless, mutant cells that lack the LMP genes are able to process and present antigens at the cell surface at similar levels to wild-type cells. These results raise questions about the role of the proteasome, and in particular of the LMP subunits, in antigen processing. We have cloned the genes encoding a new proteasome subunit, MB1, which is closely related to LMP7, and that encoding a second subunit, Delta, which is closely related to LMP2. Expression of the MB1 and delta genes is reciprocal to that of the LMP genes: MB1 and delta are up-regulated in mutant cell lines lacking LMPs and down-regulated in the presence of gamma-interferon. The MB1 and delta genes are found to be located on chromosomes 14 and 17, respectively, raising interesting evolutionary questions about how the LMP genes independently became incorporated into the MHC. We suggest that the subtle phenotype of LMP-deficient cell lines results from the compensatory expression in these lines of two other proteasome subunits, MB1 and Delta.